
AD-A091 541 BAKER (MICHAEL) JR INC BEAVER PA F/A 13/13

NATIONAL DAM SAFETY PROGRAM. PARKER DAM (NDI NUMBER PA 01D6A P -- ETC(U)
AUG 8O J A DZIUBEK DAC W31 80-C-0025

UNCLASSIFIED NL-mEE-Emmmmm
mmmmmmmmmmmmmmfllflf
mmEEmmmmmmmEEI
EEEEENNNBEEEEEN
EmmmmmmmEEEmmE

1111D



C3



SUSQUEHAN~NA RIVER BASIN

0 (A ~ Q- CL ti ~7- ~K

NMI k

HAen-D ~ NPCiON~P

QU E-qAe/La)be
I~9J t CA- I /,

/A -

Prepared for: DEPARTMENT OF THE ARMY
Baltimore District, Corps of Eng4rleers
Baltimore, Maryland 21203

itPrepared by: MICHAEL BAKER, JR., INC.
Consulting Engineers
4301 Dutch Ridge Road

Beaver, Pennsylvania 15009



PREFACE

This report is prepared under guidance contained in the
"Recommended Guidelines for Safety Inspection of Dams," for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condition
of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external
conditions. and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam will
continue tn represent the condition of the dam at some point in
the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream_
potential.

1



PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Parker Dam, Clearfield County, Pennsylvania
NDI No. PA 01126, PennDER No. 17-87

Laurel Run
Inspected 25 June 1980

ASSESSMENT OF
GENERAL CONDITIONS

Parker Dam is classified as a "Significant" hazard - "Small"
size dam. The dam and reservoir, owned by the Commonwealth
of Pennsylvania, Department of Environmental Resources, are
used for recreational purposes. The dam and appurtenant
structures were found to be in good overall condition at the
time of the inspection.

A spillway design flood (SDF) in the range of the 100-year
flood to the 1/2 Probable Maximum Flood (1/2 PMF) is required
for Parker Dam. Since the dam is in the middle of the
PSmallf size category according to storage capacity, the 1/2
PMF was selected as the SDF. Hydrologic/hydraulic evalua-
tions, performed in accordance with procedures established
by the Baltimore District of the U.S. Army Corps of Engineers,
revealed that the available spillway capacity is much
greater than the maximum flow expected during the SDF.
Therefore, the dam will not be overtopped during the SDF and

the spillways are considered to be fadequateO.

The inspection revealed certain items of remedilal w rk which
should be performed immediately by the owner of the dam.
These include:

1) Fill the depression in the downstream toe of the
embankment immediately to the right of the outleti works.

2) Fill the animal burrows on the downstream face of
the embankment immediately to the left of the
outlet works and approximately 10 feet to the
right of the outlet works.

3) Fill the low area on the crest and upstream face
of the dam adjacent to the right spillway training
wall and reseed with grass.

It is also recommended that the depression at the downstream
toe of the dam and the springs observed along the downstream
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PARKER DAM

sections of thte outlet works discharge channel (described in
Section 3.1.c) be monitored and their conditions recorded
during future inspections.

In addition, the following operational measures are recommended
to be undertaken by the owner:

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rainfall, provide
around-the-clock surveillance of the dam.

3) When warning of a storm of major proportions is
given by the National Weather Service, the owner
should activate the emergency operation and warning
System.

Submitted by:

MICHAEL BAKER, JR., INC.

......... John A. Dziubek, P.E.
Engineeling Manager-Geotechnical

Date: 26 August, 1980

Approved by:

DEPARTMENT OF THE ARMY
B LTIMORE 1DISTUCJ, CORPS OF ENGINEERS

-< AES W. PECK
0\ 1oonel, Corps of Engineers
Istrict Engineer

Date:
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PARKER DAM

Overall View of Dom from Right Abutment
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

PARKER DAM

NDI No. PA 01126, PennDER No. 17-87

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority - The Dam Inspection Act, Public Law 92-
367, authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a program of
inspection of dams throughout the United States.

b. Purpose of Inspection - The purpose of the inspection
is to determine if the dam constitutes a hazard to
human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances - Parker Dam
is a 25 foot high earthfill dam. The total length
of the dam is 740 feet. The embankment has a
crest width of 10 feet and side slopes of 3H:lV
(Horizontal to Vertical) and 2.4H:IV on the up-
stream and downstream faces of the embankment,
respectively. The upstream face of the embankment
is protected by 18 inch stone riprap hand placed
on a 6 inch bed of crushed rock. This riprap
extends from 2 feet below normal pool level to
within 2.5 feet of-the crest of the dam.

There are two spillways located at the left abutment
of the dam; a principal spillway consisting of a
concrete ogee weir and an emergency spillway which
consists of a broad-crested masonry block weir.
The crest of the principal spillway is 110 feet
long and is at Elevation 1589.0 feet Mean Sea
Level (M.S.L.). The crest of the emergency spillway
is 132 feet long and is at Elevation 1590.0 feet
M.S.L. The emergency spillway lies immediately to
the left of the principal spillway; there is no
training wall or other type of division between
the two spillway channels. (See field sketch for
plan view of spillways).

Both spillways discharge into a masonry-lined
discharge channel. For the principal spillway,
there is a 5 foot drop from the crest of the
spillway weir to the discharge channel. The



channel then extends approximately 53 feet down-
stream and has a 2 percent slope. At the downstream
end of the channel, there is a 10 foot drop to a
stilling basin.

For the emergency spillway, there is a 0.6 foot
drop from the crest of the spillway weir to the
discharge channel. The channel then extends
approximately 120 feet downstream and has a 5
percent slope. At the downstream end of the
channel, there is a 10 foot drop to the stilling
basin.

There is a riprapped approach channel to both the
principal and emergency spillways. This channel
extends approximately 20 feet upstream from the
crest of each spillway and has a mild slope up to
the base of each spillway weir.

The outlet works for the dam consist of a 48 inch
corrugated metal pipe encased in concrete. The
intake to the outlet works (invert Elevation
1575.6 feet M.S.L.) is located at the base of a
masonry and concrete tower in the reservoir which
is approximately 150 feet from the right abutment.
A 24 inch slide gate is located on the intake to
the pipe. The total length of the outlet pipe is
80 feet. The elevation of the exit invert of the
pipe at the downstream toe of the dam is 1574.6 feet
M.S.L.

b. Location - Parker Dam is located in Huston Township,
Clearfield County, Pennsylvania on Laurel Run in
the Moshannon State Forest. The coordinates of
the dam are N 410 11.9' and W 780 30.5'. The dam
and reservoir can be located on the USGS 7.5
minute topographic qu adrangle, Penfield, Pennsylvania.

c. Size Classification - The height of the dam is
25 feet and the reservoir volume at the top of
the dam is 318 acre-feet. Therefore, the dam is
in the "Small" size category.

d. Hazard Classification - There is a relatively new
sewage treatment plant operated by Parker State
Park personnel approximately 1000 feet downstream
from the dam. Economic damage to this facility
and possible loss of life to the operators would
result if the dam were to fail. No additional
loss of life is believed likely to result from a
failure of the dam. Therefore, the dam is con-
sidered to be in the "Significant" hazard category.
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e. Ownership - The dam and reservoir are owned by the
Commonwealth of Pennsylvania, Department of Envi-ronmental Resources (PennDER), Bureau of State
Parks, Harrisburg, Pennsylvania.

f. Purpose of the Dam - The reservoir is used for

fishing and other recreational activities.

g. Design and Construction History - The dam was

originally constructed for a lumber operation.
There is no information available concerning the
original design and construction of Parker Dam.
The dam was rebuilt from 1934 to 1935 but developed
serious leaks and other problems which required
that the reservoir be drained soon after its
initial filling. In 1939 and 1940 corrective
measures were designed and carried out. Since
1940, some minor repairs have been completed on
the spillway and embankment.

h. Normal Operating Procedures - The reservoir is
typically at the crest of the principal spillway,
Elevation 1589.0 feet M.S.L. The outlet works are
operated once a year. The dam is inspected on a
yearly basis by personnel from the Pennsylvania
Department of Environmental Resources, Bureau of
Dam Safety.

1.3 PERTINENT DATA

a. Drainage Area (square miles) - 17.9

b. Discharge at Dam Site (c.f.s.) -

'i Maximum Flood (1972) - 1725
Spillway Capacity at Minimum Top of
Dam (El. 1596.6 ft. M.S.L.) - 14,547

.1 c. Elevation (feet above M.S.L.) -

!i Design Top of Dam - Unknown
Average Top of Dam - 1597.0
Minimum Top of Dam - 1596.6
Maximum Design Pool - Unknown
Normal Pool - 1589.0
Crest of Emergency Spillway - 1590.0
Crest of Principal Spillway - 1589.0
Outlet Pipe - Invert at Entrance - 1575.6

Invert at Exit - 1574.6
Maximum Tailwater - Unknown

4Streambed at Toe of Dam - 1572+
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d. Reservoir (feet) -

Length of Maximum Pool
(El. 1596.6 ft. M.S.L.) - 2100

Length of Normal Pool
(El. 1589.0 ft. M.S.L.) - 1800

e. Storage (acre-feet) -

Minimum Top of Dam
(El. 1596.6 ft. M.S.L.) - 318

Normal Pool
(El. 1589.0 ft. M.S.L.) - 105

f. Reservoir Surface (acres) -

Minimum Top of Dam
(El. 1596.6 ft. M.S.L.) - 37

Normal Pool
(El. 1589.0 ft. M.S.L.) - 20

g. Dam -

Type - Earthfill
Length (feet) - 740
Height (feet) - 25
Crest Width (feet) - 10
Side Slopes - Upstream - Design - 3H:lV

Field - 3H:lV
Downstream - Design - 2H:lV

Field - 2.4H:lV
Zoning - None
Impervious Core - There is evidence from the PennDER

File that a stone masonry core wall
was built in the center of the dam
when it was reconstructed in 1934

*! through 1935 by the Civilian Con-
servation Corps, although there are
no detailed construction plans of
the wall.

Cut-off - There is evidence from the PennDER File
that an upstream cut-off trench was con-
structed when the dam was repaired in
1939 and 1940. Since there are no plans,
the extent and size of this trench is
unknown.

Grout Curtain - None
Drains - Drains are provided for the spillway dis-

*' charge channels. One 6 inch tile drain
is located on the right side of the outlet
works discharge channel immediately down-
stream from the outlet structure.
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h. Diversion and Regulating Tunnel - None

i. Principal Spillway -

Type - Concrete ogee weir
Length of Crest Perpendicular to
Flow (feet) - 110

Crest Elevation (feet M.S.L.) - 1589.0
Gates - None
Upstream Channel - A mildly sloping riprapped approach

channel extending 20 feet upstream
from the weir.

Downstream Channel - A masonry-lined discharge channel
with a 2 percent slope extends
53 feet downstream from the crest
of the weir. There is a 5 foot
drop from the crest of the weir
to the channel. There is a
10 foot drop to a stilling basin
at the downstream end of the
channel.

j. Emergency Spillway -

Type - Masonry block broad-crested weir
Length of Crest Perpendicular to

Flow (feet) - 132
Width of Crest Parallel to

Flow (feet) - 2
Crest Elevation (feet M.S.L.) - 1590.0
Gates - None
Upstream Channel - A mildly sloping riprapped approach

channel extending 20 feet upstream
from the weir.

Downstream Channel - A masonry-lined discharge channel
with a 5 percent slope extends
120 feet downstream from the
crest of the weir. There is a
0.6 foot drop from the crest of
the weir to the discharge channel.
There is a 10 foot drop to the
stilling basin at the downstream
end of the channel.

k. Regulating Outlets - The outlet works for the dam
consist of a 48 inch cocrugated metal pipe encased
in concrete. The intake to the outlet works is
located at the base of a masonry and concrete tower
in the reservoir (invert Elevation 1575.6 ft. M.S.L.)
which is approximately 150 feet from the right
abutment. A 24 inch slide gate is located on the
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intake to the pipe. The total length of the outlet
pipe is 80 feet. The elevation of the exit invertof the pipe at the downstream toe of the dam is1574.6 feet M.S.L.

Ii
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The review of information for this dam included PennDER
File No. 17-87. The following information is contained
in the file for this dam.

1) Information concerning reconstruction of
Parker Dam dated 18 July 1933 to 27 May
1935 including agency applications and permits,
construction memorandums, progress reports,
material and manpower information, sketches
and copies of photographs, and miscellaneous
correspondence.

2) Information concerning repairs required for
Parker Dam dated 22 September 1937 to 13 May
1940 including inspection reports, construction
memorandums, progress reports, material and
manpower estimates, soil and soil test data,
sketches, and miscellaneous correspondence.

3) Inspection Reports, including inspection
instructions, from 27 July 1944 to 28 Sep-
tember 1978.

4) Information concerning minor repairs to the
dam from 24 May 1943 to 30 August 1979
including material and manpower estimates,
sketches, drawdown applications, and per-
tinent correspondence.

5) Miscellaneous correspondence.

'I 2.2 CONSTRUCTION

There is no information available concerning the original
design and construction of Parker Dam which was used
for lumbering purposes. In 1933, the Department of
Forests and Waters decided to build a new dam on the
site of the original dam. Using Civilian Conservation
Corps labor, construction began in the summer of 1933
and was completed in the spring of 1935. This dam was
built with little or no design work and consequently
developed leaks and other problems soon after the
reservoir was filled. These problems were apparently
severe enough to require that the reservoir be drained
within a year after its initial filling. In 1939, the
Department of Forests and Waters designed corrections

7



for the dam. Although there is considerable corre-
spondence concerning plans and specifications in the
PennDER File, there is no design information or con-

struction plans available. In the spring of 1940,
repair of the dam was completed by the Civilian
Conservation Corps. A 6 inch tile drain and pea gravel
filter was installed on the right downstream end of the
outlet structure in 1952. This filter and drain were
installed to relieve seepage (springs) from this area.

2.3 OPERATION

No formal records are available for operation of the
reservoir. The spillways are uncontrolled and the
reservoir is typically at or near the elevation of the
principal spillway crest. The gate for the outlet
works is opened and checked once a year.

2.4 EVALUATION

a. Availability - The information reviewed is readily
available from the PennDER File No. 17-87 on the
dam.

b. Adequacy - The information available is adequate
for a Phase I Inspection of this dam.

c. Validity - At the present time there is no reason
to doubt the authenticity of the available engi-
neering data.

8



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General - The visual inspection of Parker Dam was
performed on 25 June 1980. The pool at the time
of inspection was at Elevation 1589.1 feet M.S.L.
or approximately 0.1 feet above normal pool level.
The dam and appurtenant structures were found to
be in good overall condition at the time of the
inspection. Noteworthy deficiencies observed are
described briefly in the following paragraphs.
The complete visual inspection check list, field
sketch, top of dam profile, and typical cross-
section are presented in Appendix A.

b. Embankment - The following is a list of the observa-
tions made during the visual inspection of the
embankment.

1) There is a small (approximately 5 foot wide
by 5 foot long by 1 foot deep) depression in
the downstream toe of the embankment immediately
to the right of the outlet works.

2) There is an animal burrow on the downstream
face of the embankment immediately to the
left of the outlet structure.

3) There are several other animal burrows on the
downstream face of the embankment approximately
10 feet to the right of the outlet works.

4) The crest and upstream face of the embankment
adjacent to the right spillway training wall
are low.

c. Appurtenant Structures - Both spillways and discharge
channels were in good condition. The outlet
conduit, outlet works tower, and gate were also in
good condition.

Two small springs were observed along the downstream
sections of the outlet works discharge channel.
The first of these was approximately 25 feet
downstream from the outlet works and was flowing
approximately 1 g.p.m. The second was 75 feet
further downstream and was flowing approximately
2 g.p.m. These springs appear to be the result of
groundwater flow and not seepage through the dam
foundation.

9



d. Reservoir Area - The slopes of the reservoir and
watershed area are moderate and are predominantly
covered with forests and park areas. Sedimentation
has only been a significant problem in the upper
reaches of the reservoir. Overall, sedimentation
has not presented a serious problem in the im-
poundment.

There is a 6 foot high by 8 foot wide corrugated
metal pipe arch culvert in the upper reservoir
area. This pipe carries flow from a portion of
the watershed under a park road. A small pond
lies in a low area at the upstream end of this
culvert.

e. Downstream Channel - The downstream channel is
riprapped with large boulders for 50 feet downstream
of the stilling basin. The channel is clear of
obstructions and debris. The channel slopes are
moderate. There is a relatively new sewage treatment
plant approximately 1000 feet downstream from the
dam. Downstream from the sewage treatment plant,
the channel is moderately sloped, and free from
obstructions. The channel passes through a
relatively wide valley and there are no additional
structures downstream which would be affected by a
failure of the dam.

10



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal, written procedures to be followed
in the event of an impending failure of the dam. Since
the park superintendent's office is located near the
left abutment of the dam, the spillway and embankment
are usually given a quick visual inspection every day.
The dam is inspected on a yearly basis by personnel
from the Pennsylvania Department of Environmental
Resources, Bureau of Dam Safety.

4.2 MAINTENANCE

Parker Dam State Park personnel perform most of the
routine maintenance for the dam. PennDER is respon-
sible for major repairs to the dam. During the yearly
inspections of the dam, formal inspection procedures
are followed to determine necessary maintenance. At
the present time maintenance of the dam is considered
to be adequate.

4.3 MAINTENANCE OF OPERATING FACILITIES

The outlet works are operated once a year by Parker
State Park personnel. The condition of these facilities
is also checked during the yearly dam inspections. At
the present time, maintenance of the operating facilities
is considered to be adequate.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system or evacuation plan in the
event of a dam failure. Formal emergency procedures
should be developed and implemented.

4.5 EVALUATION OF OPERATIONAL ADEQUACY

Operational and maintenance procedures are considered
to be adequate at this time. Formal emergency procedures
should be developed and implemented.

11



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - No hydraulic or hydrologic design
calculations are available for Parker Dam.

b. Experience Data - The maximum flood of record at
the dam site occurred during Tropical Storm Agnes
in 1972. Flow in the spillway was 1.2 feet above
the emergency spillway crest. This corresponds to
a discharge of 1725 c.f.s.

c. Visual Observations - No problems, which would
indicate that the dam and appurtenant structures
could not perform satisfactorily during a flood
event, were observed during the inspection.

d. Overtopping Potential - Parker Dam is a "Small"
size - "Significant" hazard dam requiring evaluation
for a spillway design flood (SDF) in the range of
the 100-year flood to the 1/2 Probable Maximum
Flood (1/2 PMF). Since the dam is in the middle of the
"Small" size category according to storage capacity,
the 1/2 PMF was selected as the SDF.

The hydraulic capacity of the dam, reservoir, and
spillways was assessed by utilizing the U.S. Army
Corps of Engineers Flood Hydrograph Package,
HEC-I DB. The hydrologic characteristics of the
drainage basin, specifically, the Snyder's unit
hydrograph parameters, were obtained from a region-
alized analysis conducted by the Baltimore District
of the U.S. Army Corps of Engineers.

The analysis revealed that the maximum inflow to
the impoundment during the 1/2 PMF is 10,205
c.f.s. The capacity of the principal and emergency
spillways at the minimum top of dam elevation is
14,547 c.f.s. Therefore, because the available
spillway capacity exceeds the maximum inflow to
the reservoir during the SDF, the dam and spillways
can safely pass the SDF.

e. Spillway Adequacy - As outlined above, the spillway
capacity is much greater than that required to

*! pass the SDF. The spillways are therefore con-
*sidered to be "adequate".

12



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - The seepage (springs) along
the downstream section of the outlet works discharge
channel appears to be the result of groundwater
flow and not seepage through the dam foundation.
The small depression at the downstream toe of the
embankment noted in Section 3.l.b(l) also does not
appear to be a significant problem at this time.
Both the springs and the depression should be
monitored during future inspections to ensure that
these conditions do not become serious problems.

b. Design and Construction Data - Calculations of
structural stability for the embankment were not
available for review. No detailed information
concerning the dam foundation materials or conditions
was available. It is estimated that, given the
satisfactory performance of the embankment slopes
since its last major repairs in 1940, further
assessments of the embankment slope stability are
not necessary. However, should future inspections
observe signs of distress or seepage, further
evaluations may become necessary.

c. Operating Records - Nothing in the available
operating records indicates the need for concern
relative to the structural stability of the dam.

d. Post-Construction Changes -No changes adversely
affecting the structural stability of the dam have

$ ,1 been performed.

e. Seismic Stability - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States", Figure 1, page D-30, "Recommended
Guidelines for Safety Inspections of Dams." This
is a zone of minor seismic activity. Therefore,
further consideration of the seismic stability is

not warranted.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - Parker Dam was found to be in good overall
condition at the time of the inspection. Parker
Dam is a "Significant" hazard - "Small" size dam
requring evaluation for an SDF in the range of the
100-year flood to the 1/2 PMF. Since the dam is
in the middle of the "Small" size category
according to storage capacity, the 1/2 PMF was
selected as the SDF. As presented in Section 5,
the available spillway capacity is much greater
than the maximum flow expected during the SDF.
Therefore, the dam and spillways can safely pass
the required SDF and are considered to be "ade-
quate".

b. Adequacy of Information - The information available
and observations and measurements made during the
visual inspection are considered to be adequate
for a Phase I Inspection Report.

c. Urgency - The owner should immediately initiate
the actions discussed in paragraph 7.2.

d. Necessity for Additional Data/Evaluation - No
further investigations are deemed to be necessary
at this time.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection revealed certain items of remedial work
which should be performed immediately by the owner of
the dam. These include:

1) Fill the depression in the downstream toe of
the embankment immediately to the right of
the outlet works.

2) Fill the animal burrows on the downstream face
of the embankment immediately to the left of
the outlet works and approximately 10 feet to
the right of the outlet works.

3) Fill the low area on the crest and upstream
face of the dam adjacent to the right spillway
training wall and reseed with grass.

It is also recommended that the depression at the
downstream toe of the dam and the springs observed

14



along the downstream sections of the outlet works
discharge channel (described in Section 3.1.c) be
monitored and their conditions recorded during future
inspections.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rainfall,
provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service, the
owner should activate the emergency operation
and warning system.

iI

I']
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APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION

. . .I
I '- •. . . . . . . . , . . . . . . . . . . . . .

4



00 0
vu T

z I- -4 -

* '~-4 *'~ (

w 0 0i

*j 4 0 p r

(V 0) 04
t o 4J (L)

-4 co O4U

to g-4 41 -r $4j 1 4 0 (L) X
n 0 0

0

E40 Ad
$4 -

00 *

-44 40

4 0
tfU)00

$4 04 4

o 4) 41 4
-4 0

V

:N4 0h0 t o:41-4 0- -.4 H: A
0~ r-44'-

t3. CC 00M 4

U) 0 1A4. .4
N4 to4 r0

U 430

0~ ~ '44 $

C41 )0 U .&4 0)

'. 4414 U)

Ica a r0 41 r
so m 4 0W 0

$C 104 "

0 0'0-4 .s

'U Iad
z



zz

-4

00

E--4

-E4

1. E4 0
>



0

DA

'-4

00

0
z

-40 ;

z 00U

-IE-4
04

E-4~ 0 0O

4 H E- Hz 4 ~z
5Q0 0
alt1 H

x u E4 E-4

Em. 0 MO
14 04 0Ito Z. HI t m C- 9

, Mu



00

E-4-

a)4 0
4-0tl

0 - U)
.00V(1

U))

= 14-r
0n 0

or
0 h~

4J4 44)0

x a) a 4JI

d)4.3 00nri94

E~~ ~ Me,4 ) s.4.5

r. 4 M q Z r40 -4 04-
.q4 0 0 (u)

0d 0 to41a ,.0 '4-I 0 d04.

-4 0Q) ~ ~ -044 0r-4 am
HL 0 p r-4 0. 4J

1.4 CCw- Ln$ t

a) -q w0 FZ 0 0- 0

0 (1) U2J1.Q .4-' 0 -41
Co 01)~- 4) a)-4 4 4 a.i.

0 0 a 04J -u. > 14J-O.4 0

> Um L)G4) 0 0-4) 44 a)c.0~1-

'040U L 0- 4J 4) . 03a -1 C 0 -a I

w as r P-4 (a 00 - r
0 1 )00 04 1 404

I. )4 :k43 )4 .4

014 0 30 40W. W
0aa 0 4:j

E-4 No .. 00 -

Zrx E-4tE-

zI- 0 4



Ln z
0 o

_4
'44

to0

I

0 o.

to0 41 r_ 1Il .
% -4 . )

4J 4 4 0,- fA .
$;4

4 rz.,4 r. U0 01
,- m r. g

I w 'I • -I,

0 4 4JJU 1)

H lU to 41 r.

< ~ ~ ~ ~ * <*.44cdg 1

0Lu

M . Z. . 4 k0 U .

w O0) rq(1 4 4 >0
V) 0C4-4 0)a)A
m r- 4 0 m4J V --

E- to 0 4-' V

torz4 $4 44E

-4W OOJ$4W

* *du~l ) r.

) $ $ a)V r. * )

0)16
04zu Z4

' ~ ~ 0
IV oc H

a 4 E-

'44 E

H* E-1

Ho Z H



4.) U- *a

00 44 - y 14
E-' -,4 4 i ) Q$

k Q . 04JC P4 0)
H ) ~ 4.3 (0 00

Q. ) 04 41 r
m4 $40 0 rd4

0o 4Idr $4 ) ON $4 r.4

z d) trq 4 E

.14 .10 0) M t a

04 A~ C $4J 0*.-co0to
Lo 4 r * 0' 0)ro- -,1 $4t ) p ptC4() 0r- 44 44 r-

0)-to D0)4 rz >
aWa 4.0 ) t 10)

f9 E-4 E4$ . oC -

*-~ 044*

r-4 $4 41' 4J 1'O O it :3ett-4 41
4-) I W) 4J -44 44 41 to () 4j W4 0.>U

4-' W 0l$ C 0 .4. 041 = ~4)
ri1440 0 :4 (Dv *0U0 W - -4 0 0 3: -4

co o 3 4 *0 4J-4 0 kr $4 4$'~~-J -40HG
4J- :4j U 10 o 4) U -4a - 41 0)4 .4 4.-

0) (d t 0 0))t; W-4 X .- 4j -,q 4) *0o .4J144$ W 2 0
$4 9: k40) .4 a)d 41 Z -)) : 0 G0)w O

(ar 4 0 r-4 0 -4 U i QI044-4 0) a 0 ) -4 V
4) ()W -14 ) Q) P-4 sx r Nw44 3

z 0 4 4 . 4 0 V 1-4 0) ON 94 r.0- : 4R 4$
0 44 d 4 it 00 oP &iC 0) '44 W 4. a) $4) 01

pA .. 4 IV 0 3:Q NXQ :C )L tp 0 .V0

2E-4 1)-r C: V 0$4 C ~ ~-4 C ai 0-4 020 r
< N 0) 0) 0$4JW'i -4j 4j t7z. -4 '40 J. q 4F;

(d U -4 > fl 0 * W 0) 0 r. $40 4) - 1 t 0> 4J -- 4
> to 044) 4 Mr:- r 1 A *-.'4*-4 W .- W r4J-I0 * .
: ~4-4M 0) iU t ) 0OW r.0) E)w ) V M4 -4 IJ4-) 4

0 M U)t 0 :3 w 0 a) - 3: r. V -40 0 -4
o- 0. tP tnTO0 4 ) to 4 r-0O 4- 0)4 .9

"'4- 0~4VO z . p :3w 0-4-C:
$4 -r4 a~l w $t r-3 to0) mI 0% 4) W 0 .4-)m' 5

14 k CCCdOjO0'4-4 4) 0) -4 >1 0 4 );> 0.-r4 u*-4 t) 04 r M 4 LII$4144 t '0-4 Oj *.4 t0D-4 it -fq~0 0) 44 flw g4J : 4 ) -4 0) 0 4.) P A44 $4 0
w -)M j -4 g 0 -4 04-) tl( ? 1

4 4 0 ~ 0) 0 a 0 - 0) rn4 004r )4 - 00t

E-4 4J4Z W ~ ).~) a W-4 4 W).u

0 4 0

H 00
U)U0N 2

H WE

2 z

0H
E-

Id z H 0 2 -
z > t2 U



<0

CC IV -4(

. . 4 rd o0 0:-,'. > t.

a) 0 4 .0. -4 . V Ad l

-,-4 W 4JC -. ,-4 0 r ( k

0 z 0 0 n. .,i z go ) 0

W kn N 0 4- a) 0 -
CDCL) 44 0- (a H 04 -

a)r :. U N .9J 4) H- r

M E-444 - n . 4 0 .9U U E 0 0-,
r 0--4J 9 N 4-44J0 30 0 H *. U 0

W4 m :1 H, HOCC)- -4
H. 0 >i 00 a)4J -HE4J0 H)r -

0 z U Nu.0 - N. ~0 )
0 4) 4-) 0 k 4E-4V rd H ( . 4

.1 4 4d ~0 Q) C: v CO4J 4
E- :% 4) U) >4 0 u 0 .00

lz 0 00 0 4 r. 4) H X W H
w U -4 Ww O .0' 0 *o o 4t

0 m) Vi~ a~d) rz .3 B)0 0CV40 S:00z 4J r.H -4XZ04 A 04 0 4) 00)-

0 0 (1) -4 ro 9 4 0 k4
OW 4 ) .~0 9 ': 44U N N

V J O-H$ C 4 4Jr4 1rN>. 0 -N 4J
000 uO a 01 4 : 40 0 to0

E-40 E4H44J -, W4) H0 E- ( E44 L

tm

01

a H

'~0 E-4 A >

H 0 p z
z 4 Z >1



I0

* I

-,4 w 0 4l.1 4a) .14 E- 44 r- 40-4 4

4 o .- 0 10*0 4 ,W• Oi . 1.) o J n.

r. 0 .0.4 41U *-

Sgo 04- 0 4.

to~4. ccn 0)q Er.P1r

rd > 4 - 4 X 4J 0 . E4
4J 0 0 0 -M 4 0 m

W~ w Pc 4a 400C
-4 ~ 4 >4C4 W 4 I ~.

4W V ca 0 n -H CO 0o 0M-

S. 040 r. . 4 $4 ro. J

aa)4)$ UCO d-H0410(W) 4

0 0 r4 r 4 o0
04 1 cd00 14 0 Q

* 0 ) 4) -H C0 4,4 - 4 P,
* 9 -4 -4EV 4 U 14 V 0 41. n .

H4 Gk 0 4~ 04x a 0d0
*40 .4J to0t:I-V4 00UU rjV : 0 .r0H 4 00W a) 1044 -4S;- r.

go 4 a) H o E .-0 to, 0, 0 V

MI 0:4) 04 .0 m', I w VOO w
rq (1 (a 0 to4. to 1 0 0)- 1 at
ri 0 4wd 0 ) O 3
V.01.4 0 U0 M 10 E-4 3: 0

p. 0 (1)4J- 0~*. 4 4
~~4O a) Z .0eVE~

$4 C r:: 0 444 c.
*0 4) ~4 Q)fa 0 ).14o 0

&000 E4E4U4 000 E -JW-4 9L t04

oz

00

z z
0 H

H E-4

U 0

C4 H



z
0

0

0~
0 .4t (0

41' (1 -4 4-JQ0, 44
0 > 0) 4-) :3 0 4 rz 4-4
(L)44 0 4J -4 0 - .9 41 M>40 0)
U 0 .0E-4 U) 1 4J-' *0 4) -14)(0 4J P

( 0 0 r 4J10 COV) W :4Ji 0)
*4j W 0 r-4 4400 41 -4 to .4~w.. C 0 - W .0 .-4 to.-4a) 41~

rc$ u 00 0 o to a). 1w to r
>4 (0 r-4-4 00 C tn 41' to o 1 W0 Q 0

H1 4 . wt r 0) c >1 90 0 -4
'0 -4 Q r_ 00 L) $- U 4j t; -40

()E- -t iu04 .-* 4 )&42. t N41 z 4 dC; 4
04 (1 mCU-4 U -)W 4 L)r: U0 0 C -~t 4 U2

cc ri-4 0) H"4 t-4>0 Z 0 0. 4 0
m w v-4 -1 w 1S4.4 CCCN0) 44U'e - 0

H4 04 4 r 0 aw 4 41w
X -$ W 04U0 4 U a)4 to 0-&) *d 0

> -I i' to q>0 to tri ' >4 0 4 . 0
z 0 M -4 0 . 4 Oa(N$.4 -H O ) 444 U 4(

: ~-H 0 -4 3: a m r C4 ~ 0'4 o0
04 044~ w.-0 0 (1 1 -4 00
m to 0. *d *) *.4 >4' WO t *JJ0'-1 . ol 4

>1 0 , (04 M dW4 wx4 1 V 1

C 0 M- 0 :E4( 00 -40 0 0 00 W0 0

04 4j- M E-O Co4 4J %D 4 19 w (a

E. 0 oU40 4r A4 1
0 r.H:0t 4 w0wZW 0$

0) OA()r 1 C r4 4 04- M 0I
H) 0 0 J a) r

(L 4 U H a :r

E-4 4J V. V) H)HWMUV H04 -

H4 H

z .



r-4 r

0

z

0

0

W~ U)

0j$ 4-)r C

'4 CO044

4u N
*0 .. ,4

0E-4.-I
2r V .1 r

24 0 C 14
W H w -A- C 0

E-4 z 6 $44E4 0

zp -4 4.1
Hq >1(

0 d >

-4 0% 4J
to I ,4 >,-4 U)

$4 4 0

0)44 r4 0 0 0 .
r.w0 - 0 000

E-4 H - M 44

24 4

0

04
H r

M~4 04 9
0 > 0

0 N HIz



'-C4

44

0 0-a)t14
tob 004

W 00

o 0 4) 41

o
41-4

4410 0,- 0

0 0) 0 10

ol 0)0: $

04 a)

-4) w o 4a))r-4 0.3
o o g 004'c

:1 0 0

E4V

000

0. 4
H 04'

a = -f4)0 H,1 I A
rnz >,-40



CN

. 4E-4

z

0

41-

r:. 4) 0 0
0 x 0

LI,-4U4 04 0 1.

a) ~04 4)
-1 4 0 4 0, .

-4 0~ (d '-4

4) r-4 4)
:3 U14 0 d-4

3: 4 4 0c
5~ 0)$ 00-

-0 .0 to 1 4  :$ .0.
P 410 $4 40 M

044
z. M000$

z $4 0 0v

W 04) '0 :L4O

4) z 4J04 ra)*0 UOM

H4 -4a
0z 48 mm( 41 4 .3

E-4 r4 LOCr4)r, 0 (D 3:

0 ~ ~ 0 i r 4 44~ .rj

04 0 44 r

$4 , 4

.. H wr 04'0r-

0 rq N 40

mZ U i ) 1 5

. 0 -d c t a4



-~~c -- -

00

W 00

0)

0z

0 JJ

atz

ILA

'4 09

0 &.

w~C9



MICHAEL BAKER, JR.. INC.

THE BAKER ENGINEERS A-14

8 July 1980 PARKER DAM
Box -"80

Beaver, Pa. 19 TOP OF DAM PROFILE
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DATE OF INSPECTION - 25 June 1980
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B- 5

CHECK LIST

HYDROLOG:C AN,.D HYDRAULIC DATA
ENG7NEERING DATA

DAINGE AREA C:LARACTERISTICS: 17.9 sq.mi. (primarily forest and

park areas)

ELEVATION TOP NORP!,LAL POOL (STORAGE CAPACITY): 1589.0 ft. M.S.L.

(105.3 ac.-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STOPAGE CAPACITY): 1596.6 ft. M.S.L.

(317.5 ac.-ft.)

-EVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1596.6 ft. M.S.L. (minimum)

SPILLWAY:

a. Crest Elevation Emergency: 1590.0 ft. M.S.L.; Principal:a, Cest levaion15R9-0 ft- M.S.L,
b. Type Emergency: broad-crested weir; Principal: ogee weir
c. Width of Crest Parallel to Flow Emergency: 2 ft.

Principal: ogee crest shape
d. Length of Crest Perpendicular to Flow Emergency: 11 fl.

Principal: 110 ft.
e. Location Spillover Left abutment

f. Number and Type of Gates None

OUTLET WORKS:

a. Type 48 in. C.M.P. encased in concrete
b. Location 150 ft. from right abutment
c. Entrance Inverts 1575.6 ft. M.S.L.
d. Exit Inverts 1574.6 ft. M.S.L.
e. Emergency Drawdown Facilities 'P1,- nril-i- wnrnA crvA

drawdown facilities

HYDRO1.1TEOROLOGICAL GAGES:

a. Type Rain gauge
b. Location At sewage treatment downstream from dam
c. Records Available on daily basis for past 10 yrs.

MAXIMUM NON-DAAGING DISCHARGE 1725 c.f.s.
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APPENDIX C

PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS



DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam
Top Photo - Overall View of Dam from Right Abutment
(OV-T)

Bottom Photo - Overall View of Dam from Left Abutment
(OV-B)

Photograph Location Plan

Photo 1 - View of Spillway from Right Spillway Training
Wall

Photo 2 - View of Spillway Discharge Channel

Photo 3 - View of Stilling Basin

Photo 4 - View of Downstream End of Outlet Pipe

Photo 5 - View of Gate at Upstream End of Outlet Pipe
(Taken inside the outlet pipe)

Photo 6 - View of Reservoir and Culvert in Upstream Portion
of Reservoir

Note: Photographs were taken 25 June 1980.
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PARKER DAM

PHOTO 1. View of Spillway from Right Spillway Training Wall

PHOTO 2. View of Spillway Discharge Channel



PARKER DAM

PHOTO 3. View of Stilling Basin

PHOTO 4. View of Downstream End of Outlet Pipe



PARKER DAM

I I

PHOTO 5. View of Gate at Upstream End of Outlet Pipe
(Taken Inside outlet pipe)

PHOTO 6. View of Reservoir and Culvert in Upstream Portion of Reservoir
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PREFACE

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The conclusions presented herein pertain to
present conditions, and the effect of future
development on the hydrology has not been considered.
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HYDROLOGY AYD HYDRAULIC AN~ALYSIS
DATA BASE

NA IE OF DA.9: PARKER DA.M

PROBABL.E '-INI'VM PRECIPITATION (F'MP) =23.1 INCHES/124 HOURS

STATION 1 2 3 4 5

Station Description PARKER DAM

Drainage Area (square miles) 17.92

Cumulative Drainage Area
(square miles) 17.92

Adjustment of PMF f~r
Drainage Area ''Zone 2

6 flours 110
12 Hours 120

24 Hours 133
48 Hours 144

72 Hours --

Snyder Hydrograph
Parameters

Zone 19

cp/C t ()0.451.81.

L (miles) 8.22

L (na Iles)~ ~ 3.48
ca

ti = Ct(L-L,,)03 (hours) 5.03

Spillway Data
Crest Length (ft) (Spillways described on shimets 3. 4, and 6)
Freeboard (ft)
Discharge Coefficient
Exponent

IfvdromeerlgclRpr 33 (Figure 1), U.S. Army, Corps of Engineers, 1956.

____ __rloicl~~ir 33 (Figure 2), U.S. Army, Corps of Engineers, 1956.

HQydrological zone defined by Corps of Engineers, Baltimore District, for determining Snyder's Coefficients
(Cp and C t1.

0 (4Snydr'sCoefficients.

-O = Length of longest water course from outlet to basin divide.
Lc Length of water course from outlet to point opposite the centroid of drainage area.

4 __ ____ __ I



2i-HUt4TLE-Y

V. eO~EN.JTROID

* C.

SCALE~ ~ Z
4CO0 2000 0 4000 6000 AKR D.~



MICHAEL BAKER, JR., INC. Subject PA2S ~i:.No. No. _____

THE BAKER ENGINEERS 'Pu4AA COl r&(l 4417OkJ5 She o 3 */0

Beaver, Pa. 15009 Computed by "b L Chocked by ...LAI....... Data

A PLAPJ %/Ct, OF 7,WV SP/U.LJ'5 IS PaEseJT' = S
Aft"WY. A ON ITC-#f-b sgerh oF 774E lb

PR-0616 OF 6qc" 4P~s A 1472( f/icoJ£e.AJ:

P)WJuaCM -5PgwJAq os:r 06f LJO WITr' A11"PC0FC

* ~ ~ FO 4.'ft ~OO~

S2.s

2010 rJ



MICHAEL BAKER, JR., INC. Subject 'c,- r- 1 P CA M S.O. No. _

THE BAKER ENGINEERS "-n P , /a pA f L - Sheet No. -1 of

Box 280 ' // o- - Drawing No.

Beaver, Pa. 15009 Computed by ±4' .. Checked by JbL Date -7/7/S

TOP oF DAM P.e0- I L F

(MIflIMUM C-E-ST EL. IS96./- F.

i E Vv..TIOi4

FT.

C, WCICR ' EL. 15 . 0 FT.

6R, A.D CRE-STF-fl WEIP- C-Pi5 4 A51.. ~s~ 0 F7

8"0 :oo 4+00 +0 Ofoo

sTATloH FT.

/600 
F

I

2 1S80 0 +L.L or"

o;tO oio o -., 40 #o H-oo t C 'Oo-.o



MICHAEL BAKER, JR., INC. Subject ,|i, O - " S.O. No.

I THE BAKER ENGINEERS Ic4srfLic Sheet No.- of.

Box 280 
Drawing No.

Beaver, Pa. 15009 Computed by L b . . Checked by / b Date

-5u/z.<t,4?2e1q vs-. e eJA"J m-A craoo Lrd& Q/LAA

414

-/11.1 )rt..

AVox AT~2 A.2~(6

V,= /oA3 +.

" # - / . + m. + 9

-bp OF -Z"j 5-olA<-C (&. ~

V ~(A, +A,~ AA2  ~ 3Z4-re B01TXE@3 1IOflMt. POOL

A 3 2)

+~ 36C2, A,7

VT/-OP F b VAf- \1 j p 317 5Ae44I TO14AC-r- A-rE- -L IS$94, ,4. -7 A--- ..



MICHAEL BAKER, JR., INC. Swbiect -?/-M4LeZ MAA 5.0. No._______
THE BAKER ENGINEERS -5p/Ua.JA-M 12Ar7d16- -- Jh"Af70d She., N. o-f

FDrawing No. _______Box 280
Beaver, Pa. 15009 Computed by Chocked by ..- ... Dote

OF /4.1 AJ4 b/sch-et, cr ~4.5 00J7T';E WT4

Prf-F tcrai PALt roP/,WsWriJIM-

AMO4t4 CJ-P75

C- ~ 0h 9 'IS-

caum' Piz Jsus-W2c oXtJ 4 H164~t OFfljoC

-~~- O.~ ~~ ) 3= 3

-3(.

e,/k-es1h &jei W n74 tovJ !tjk4f

,2oA ~ ~ ~' ~&i -31? U

C~- 3.H



* .

L 0

20

io

ou ' •

,t °, o- 0

~ II



-4'i

cc0 0

". .40C

- - 4

z A 060 I.

1. :; N A
-0 y .0

-40 w Xt- 0I ~ 4~

7 z. z4 ItZON
.4- I -, f-

40 00 .1

-no,
0 11 LA.3

-e n 4 -0 4

.4 .31 4- 1'. CL I0 1.3

01 -
OM 4a m r 0. -

Z.4; co C ~ .13 44 .N f

M.4 73 4 u t Z ~ )

C31 -r 4* IM



L..................

I. ~ *3

Fr,

* . I
* t,. *

-

-,

N ~ .~ ,t -
-? N -

0

* - 4
~~c~tt% Ii TO * 4

F- *$V 4
~ *0 4

N 4

C.
- NN
4 .~

* F~ =C

~ *'V '~

-, ,-.
~ 4

-~ . *
~. . 4

~ 4
-.

4 F

eF-,-t'O C

0

- 4 F
4

- 4 F

~ *A
'.N.4 t#~it - 0

4
4

I.j 4
F- 4
- 4

z
Vt

I * , F
.*V~3N.. -,

*

4
* *

4
CO'JVI'flN X

~ . -
- a

- 4

04

* 11
1
I *

I .,.* *

* - F I F

- . ---. . - p



:3 Y

* I I 5

CL-

66o ''-. . *

CL

'C* -5 *-I *



APPENDIX E

PLATES

,1

,1

............. a



CONTENTS
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APPENDIX F

REGIONAL GEOLOGY



PARKER DAM
NDI No. PA 01126, PennDER No. 17-87

REGIONAL GEOLOGY

Parker Dam is located in an unglaciated section of'the
Appalachian Plateaus physiographic province. The geologic
map on the following page shows that the bedrock units below
the dam are members of the Pocono group, Mississippian
system. This group consists mainly of light to dark gray
and greenish-gray, fine- to coarse-grained, cross-bedded,
conglomeratic beds of sandstone; occasional thin begs of
gray, grayish-green, red and purple shales and siltstones;
and a few coal beds. However, the "Geologic Map of the
Sabula and Penfield quadrangles," Atlas Series A 74ab,
Pennsylvania Geological Survey, 1976, shows the dam to be
located on the Elliott Park formation, Pottsville group.
This formation is fine to medium grained, cross-bedded,
light to medium gray sandstone. This later map is probably
a more accurate map. No mining activity has taken place
within the vicinity of the dam.
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